This paper presents research on the synergistic effects of nickel molybdate and reduced graphene oxide as a nanocomposite for further development of energy storage systems. An enhancement in the electrochemical performance of supercapacitor electrodes occurs by synthesizing highly porous structures and achieving more surface area. In this work, a chemical precipitation technique was used to synthesize the NiMoO 4 /3D-rGO nanocomposite in a starch media. Starch was used to develop the porosities of the nanostructure. A temperature of 350 • C was applied to transform graphene oxide sheets to reduced graphene oxide and remove the starch to obtain the NiMoO 4 /3D-rGO nanocomposite with porous structure. The X-ray diffraction pattern of the NiMoO 4 nano particles indicated a monoclinic structure. Also, the scanning electron microscope observation showed that the NiMoO 4 NPs were dispersed across the rGO sheets. The electrochemical results of the NiMoO 4 /3D-rGO electrode revealed that the incorporation of rGO sheets with NiMoO 4 NPs increased the capacity of the nanocomposite. Therefore, a significant increase in the specific capacity of the electrode was observed with the NiMoO 4 /3D-rGO nanocomposite (450 Cg −1 or 900 Fg −1 ) when compared with bare NiMoO 4 nanoparticles (350 Cg −1 or 700 Fg −1 ) at the current density of 1 A g −1 . Our findings show that the incorporation of rGO and NiMoO 4 NP redox reactions with a porous structure can benefit the future development of supercapacitors.
Introduction
Green energy plays a key role in the development of modern human life and the advancement of new technologies. Electrochemical energy storage (EES) systems like batteries and supercapacitors are among the various energy storage systems that have received great attention currently. Supercapacitors, in particular, have generated great interest due to their high power density and long cycling life [1] . Better performance of the electrodes can be achieved by the development and modification of the new materials [2] . Generally, three types of electrode materials-carbon materials, metal oxide, and conducting polymers-have been used for supercapacitors [3] . However, transition metal oxides and hydroxides, such as NiO [4] , Ni(OH) 2 [5] [6] [7] , MnO 2 [8, 9] , MoO 3 [10] , and Co 3 O 4 [11] , are mostly employed as the supercapacitors material. These types of electrode materials are low cost and naturally abundant, with significant specific capacity based on redox reactions and high electrochemical activity [12] . Lately, binary metal oxides such as NiCo 2 O 4 [13] , NiMoO 4 [14, 15] , CoMoO 4 [16] , and MnMoO 4 [17] have attracted significant attention as good candidates for supercapacitors. Binary metal oxides present different oxidation states and significantly higher electrical conductivity than single metal oxides. Among these binary metal oxides, NiMoO 4 has attracted significant research interest because of the high electrical conductivity of the Mo element and the high electrochemical activity attributed to rich redox reactions of the nickel ions [18] . Most of the articles on NiMoO 4 has adopted the theory of a pseudocapacitive charge storage mechanism, but a few recent articles have treated the material as battery-like. There seems to be theories in contradiction in this field. However, since this study does not focus on the specific charge storage mechanism, along with the references, we have adopted the theory of pseudocapacitive behavior. In addition, NiMoO 4 nanoparticles (NPs) are readily available and highly stable in alkaline electrolytes [19] . Furthermore, hybridizing metal oxides with carbon materials can be an effective method to improve the electrical conductivity and the performance of the supercapacitors [20] . This encouraged us to fabricate reduced graphene oxide (rGO) and NiMoO 4 nanocomposite with a unique nanostructure, which will combine the advantages of both rGO with low electrical resistance and the quick redox reactions of NiMoO 4 .
Various synthesis methods have been studied to produce the NiMoO 4 nanostructures, such as co-precipitation [21] , sol-gel [14] , microwave-assisted solvothermal [22] , sonochemical [23] , microwave sintering [24] , and hydrothermal [25] methods. In this work, we propose a facile and an efficient method to synthesize a new three-dimensional hybrid structure, combining NiMoO 4 NPs and rGO. This method can produce large amounts of material with less equipment and low temperatures compared to other techniques. However, the highly porous structure is the key parameter in supercapacitors, and a comprehensive report on the synthesis of such porous NiMoO 4 /3D-rGO nanostructures by a facile method is lacking. Therefore, starch was used in this study during the preparation of the nanocomposite by a simple precipitation method to gain porosity and surface area. The porous structure provides a rapid ion diffusion path and increases the capacity.
Experimental

Materials
Sodium molybdate dihydrate (Na 2 MoO 4 ·2H 2 O), nickel nitrate hexahydrate (Ni(NO 3 ) 2 ·6H 2 O), graphene oxide (GO), and potassium hydroxide (KOH) were provided from Merck, Sundsvall, Sweden. Polyvinylidene fluoride (PVDF), dimethylformamide (DMF), and starch ((C 6 H 10 O 5 ) n ) were purchased from Sigma-Aldrich, Sundsvall, Sweden. In addition, distilled water was used throughout the sample preparation.
Synthesis of NiMoO 4 Nanoparticles and NiMoO 4 NPs/rGO Nanocomposite
The NiMoO 4 NPs/rGO nanocomposite was produced with a chemical precipitation method. At first, a solution of starch was prepared at 80 • C (containing 1 g of starch in 20 mL of H 2 O). Then, 1 mg of GO was added to the prepared starch solution. Next, 20 mL of 50-mM Ni(NO 3 ) 2 ·6H 2 O and 20 mL of 50-mM Na 2 MoO 4 ·2H 2 O were prepared separately at room temperature. Following this, Ni(NO 3 ) 2 ·6H 2 O was first added to the mixed solution of starch/GO, and after 10 min of stirring through a magnetic stirrer, 50-mM Na 2 MoO 4 ·2H 2 O was added to the above solution with continued stirring for 1 h at the temperature of 80 • C. The products were collected by centrifugation at 8000 rpm and distilled water was used to wash the prepared powder, and then a vacuum oven with a temperature of 60 • C was applied to dry the samples for 24 h. Finally, the as-prepared powder was annealed at the temperature of 350 • C for 2 h in an Ar atmosphere to produce the NiMoO 4 /3D-rGO nanocomposite. The same experiment without adding GO was performed to prepare pure NiMoO 4 NPs.
Fabrication of NiMoO 4 NPs and NiMoO 4 /3D-rGO Nanocomposite Electrodes
For the electrochemical study, the Ni foam surface was first washed repeatedly with HCl (37 wt.%) and ethanol. The electrodes were fabricated by mixing an electroactive material (NiMoO 4 or NiMoO 4 /3D-rGO-80 wt.%), carbon black (10 wt.%), and PVDF (10 wt.%) in DMF as the solvent. The mixture was subjected to intense ultrasonic treatment for 10 min to form a homogeneous paste. The final mixture was mechanically pasted on the Ni foam surface (1 × 1 cm 2 ) and dried at 70 • C for 12 h. The active mass loading on the Ni foam surface was estimated to be 2 mg·cm −2 for each electrode.
Material Characterization
The prepared powder was characterized using several analytical systems. Powder X-ray diffraction (XRD, Bruker D2 Phaser, Cu K α radiation, Sweden) was used to investigate the composition of the as-prepared samples. The morphology and microstructure of the powder were characterized using field emission scanning electron microscopy (SEM assisted with Energy Dispersive X-ray Analysis (EDX), TESCAN MAIA3-2016, operated at 10.0 kV, Sweden). Raman spectroscopy (Horiba Xplora plus, laser excitation at 532 nm-frequency range of 50 to 3000 cm −1 ) and Fourier transform infrared spectrometry (FTIR, ABB Bomem System-KBr method, Sweden-frequency range of 400 to 4000 cm −1 ) were also used for the identification of molecular bonding.
Electrochemical Characterization
The electrochemical properties of NiMoO 4 NPs and NiMoO 4 /3D-rGO electrodes were evaluated with three-electrode cells in a 3 M-KOH electrolyte with the potentiostat system (VersaStat 4 with VersaStudio, Sundsvall, Sweden). A reference electrode (saturated Hg/Hg 2 Cl 2 ) and platinum (counter electrode) were used for supercapacitor measurement.
The electrochemical properties of the NiMoO 4 NPs and NiMoO 4 /3D-rGO hybrid nanocomposite were characterized using cyclic voltammetry (CV), galvanostatic charge-discharge (GCD), and continuous charge-discharge tests. According to the battery-like behaviour of the Ni-based materials, calculation of the capacity (Cg −1 ) is the true assessment of energy stored on such electrodes, rather than the capacitance with the unit of Fg −1 [7] . The specific capacity of the electrodes can be obtained from the discharge time of both cyclic voltammetry curves and the galvanostatic charge/discharge curves, according to the following equations [7] :
where Q (Cg −1 ) is the charge stored [7] , I (A) refers to the discharge current, ∆t (s) is attributed to the discharge time, and m (g) is related to the mass loading of the active material on the current collector [26, 27] .
Results and Discussion
Investigation of Morphology and Structural Characterization
FTIR spectral analysis was performed to investigate the chemical bonds of the produced samples and reduction of GO during the process. Figure 1 illustrates the FTIR spectra of the pure GO, NiMoO 4 NPs, and NiMoO 4 /3D-rGO nanocomposite. The FTIR spectrum of GO showed a characteristic peak of C=O corresponding to stretching vibrations from a carbonyl group at~1765 cm −1 . The bond at 1650 cm −1 was attributed to the stretching of aromatic C=C bonds and the peaks at~1397 cm −1 , 1208 cm −1 , and~1038 cm −1 corresponded to the C-OH and the deformation of C-O-C and C-O bonds, respectively [28, 29] . As can be seen, the FTIR spectrum containing a broad bond betweeñ 2800 and~3600 cm −1 was due to the hydroxyl (O-H) stretching vibration mode of water molecules adsorbed on the surface of the samples [30] . The bonds before 1000 cm −1 were related to metal oxides. The characteristic bonds of NiMoO 4 appearing at 444 cm −1 and 750 cm −1 were assigned to Mo-O-Mo and Mo-O-Ni vibrations, respectively. The bond appearing at 836 cm −1 can be attributed to the symmetric stretching of Mo=O bond [24] . As can be seen in the FTIR spectrum of NiMoO 4 /3D-rGO nanocomposite, most of the oxygenated groups, like C-OH, C-O, and C=O, disappeared from the FTIR spectrum of the NiMoO 4 /3D-rGO nanocomposites and C-O-C peak was weakened. This means that GO sheets were reduced to rGO, during the attraction of Ni 2+ to the oxygen groups of GO with a negative charge [31] . In addition, the reduction of the strong absorption peak at 3150 cm −1 demonstrated the successful chemical reaction between graphene oxide and NiMoO 4 to form the NiMoO 4 /3D-rGO nanocomposite.
Mo-O-Ni vibrations, respectively. The bond appearing at 836 cm −1 can be attributed to the symmetric stretching of Mo=O bond [24] . As can be seen in the FTIR spectrum of NiMoO4/3D-rGO nanocomposite, most of the oxygenated groups, like C-OH, C-O, and C=O, disappeared from the FTIR spectrum of the NiMoO4/3D-rGO nanocomposites and C-O-C peak was weakened. This means that GO sheets were reduced to rGO, during the attraction of Ni 2+ to the oxygen groups of GO with a negative charge [31] . In addition, the reduction of the strong absorption peak at 3150 cm −1 demonstrated the successful chemical reaction between graphene oxide and NiMoO4 to form the NiMoO4/3D-rGO nanocomposite. X-ray powder diffraction analysis was performed to investigate the structure of the synthesized powders. In Figure 2 , the XRD patterns of the NiMoO4 NPs, NiMoO4/3D-rGO nanocomposite, and pristine GO is illustrated. Diffraction peaks of the NiMoO4 NPs in Figure 2a match with the code number of 00-045-0142. It should be noted that the peaks at around 27.3°, 30.36°, and 45° were attributed to α-NiMoO4 [32] . During the process, Ni 2+ and MoO4 2− cations reacted with OH − to form a Ni-Mo hydroxide precursor, as shown in the following equations [33] :
Although the results indicate the presence of a dominant NiMoO4 phase, small quantities of the orthorhombic Mo17O47 phase with a space group of Pba2 (JCPDS No. 01-071-0566) were also observed in the structure. The peaks at 2θ = 21.12° (510), 22.67° (001), and 32.07° (521) could be related to the Mo17O47 phase. It can be concluded that Mo17O47 phase consisted of 17 MoO3 phases, which some of the oxygens replaced with vacancies, and finally Mo17O47 was formed instead of Mo17O51. In Figure  2b , the XRD pattern of the NiMoO4/3D-rGO nanocomposite can be seen. No obvious peak related to GO (at 2Ɵ = 10.6° (001) in Figure 2c ) could be found in the XRD pattern of the NiMoO4/3D-rGO nanocomposite. This confirms that the oxygen-containing functional groups of graphene oxide could be removed by reduction through NiMoO4 NPs at 350 °C; furthermore, the rGO peaks did not appear in the XRD pattern of NiMoO4/3D-rGO nanocomposite, which may be due to the lesser content of rGO and the strong NiMoO4 NP peaks covering the rGO peaks [34, 35] . Moreover, the distance between the graphene sheets was fully filled with the insertion of NiMoO4 NPs into the interplanar groups [36] . Another reason for this is that carbon materials like rGO are amorphous and cannot be detected by X-ray diffraction. X-ray powder diffraction analysis was performed to investigate the structure of the synthesized powders. In Figure 2 , the XRD patterns of the NiMoO 4 NPs, NiMoO 4 /3D-rGO nanocomposite, and pristine GO is illustrated. Diffraction peaks of the NiMoO 4 NPs in Figure 2a match with the code number of 00-045-0142. It should be noted that the peaks at around 27.3 • , 30.36 • , and 45 • were attributed to α-NiMoO 4 [32] . During the process, Ni 2+ and MoO 4 2− cations reacted with OH − to form a Ni-Mo hydroxide precursor, as shown in the following equations [33] : Figure 2b , the XRD pattern of the NiMoO 4 /3D-rGO nanocomposite can be seen. No obvious peak related to GO (at 2θ = 10.6 • (001) in Figure 2c ) could be found in the XRD pattern of the NiMoO 4 /3D-rGO nanocomposite. This confirms that the oxygen-containing functional groups of graphene oxide could be removed by reduction through NiMoO 4 NPs at 350 • C; furthermore, the rGO peaks did not appear in the XRD pattern of NiMoO 4 /3D-rGO nanocomposite, which may be due to the lesser content of rGO and the strong NiMoO 4 NP peaks covering the rGO peaks [34, 35] . Moreover, the distance between the graphene sheets was fully filled with the insertion of NiMoO 4 NPs into the interplanar groups [36] .
Another reason for this is that carbon materials like rGO are amorphous and cannot be detected by X-ray diffraction. In addition, the XRD pattern of the NiMoO4 powder revealed an asymmetric peak at 2θ = 27.3°. For a more accurate study, this peak was opened. As shown in Figure 3 , after deconvolution of the asymmetric peak, it was divided into two distinct peaks, at 2θ = 26.86° and 2θ = 27.31°. These peaks were respectively attributed to MoO3 (040) and α-NiMoO4 (221 − ) phases. The MoO3 phase was produced from a combination of Mo 6+ ions and oxygen. The Raman spectra of GO, NiMoO4 NPs, and NiMoO4/3D-rGO nanocomposites (Figure 4 ) were analyzed to check whether GO was reduced during the synthesis. It was established from Figure 4a that GO had two characteristic peaks: the D bond at 1347 cm −1 originated from the defects in the In addition, the XRD pattern of the NiMoO 4 powder revealed an asymmetric peak at 2θ = 27.3 • . For a more accurate study, this peak was opened. As shown in Figure 3 , after deconvolution of the asymmetric peak, it was divided into two distinct peaks, at 2θ = 26.86 • and 2θ = 27.31 • . These peaks were respectively attributed to MoO 3 (040) and α-NiMoO 4 (221 − ) phases. The MoO 3 phase was produced from a combination of Mo 6+ ions and oxygen. In addition, the XRD pattern of the NiMoO4 powder revealed an asymmetric peak at 2θ = 27.3°. For a more accurate study, this peak was opened. As shown in Figure 3 , after deconvolution of the asymmetric peak, it was divided into two distinct peaks, at 2θ = 26.86° and 2θ = 27.31°. These peaks were respectively attributed to MoO3 (040) and α-NiMoO4 (221 − ) phases. The MoO3 phase was produced from a combination of Mo 6+ ions and oxygen. The Raman spectra of GO, NiMoO4 NPs, and NiMoO4/3D-rGO nanocomposites (Figure 4 ) were analyzed to check whether GO was reduced during the synthesis. It was established from Figure 4a that GO had two characteristic peaks: the D bond at 1347 cm −1 originated from the defects in the The Raman spectra of GO, NiMoO 4 NPs, and NiMoO 4 /3D-rGO nanocomposites (Figure 4 ) were analyzed to check whether GO was reduced during the synthesis. It was established from Figure 4a that GO had two characteristic peaks: the D bond at 1347 cm −1 originated from the defects in the hexagonal graphitic network and the G bond at 1584 cm −1 was due to the vibration of the sp 2 domain of carbon atoms [22] . Comparison of the Raman spectra of NiMoO 4 /3D-rGO nanocomposite (Figure 4b) with GO spectra exhibited a shift in the D (1383.87 cm −1 ) and G (1580.56 cm −1 ) positions. The intensity ratio of the D and G peaks (I D /I G ) reveals the degree of the disorders. By reduction of graphene oxide and removal of oxygen groups, the defects increased and the I D /I G ratio showed an increase from 0.98 to 1.02. This was attributed to the increase of the defects in rGO [22, 25, 37] . The intensive peak at 969 cm −1 , and some slight intensity peaks at 928, 825, 394, and 325 cm −1 denoted the stoichiometric α-phase NiMoO 4 (Figure 4b,c) [32, 38, 39] . The peaks at 969 and 928 cm −1 were related to the symmetric and asymmetric stretching modes of the Mo=O bond, whereas the peak at 825 cm −1 occurred due to the Ni-O-Mo symmetric stretch. The peaks at 394 cm −1 and 325 cm −1 were representative of the bending band of Mo-O and Mo-O-O [32, 37, 40] . The Raman results confirmed the reduction of GO to rGO in the NiMoO 4 /3D-rGO nanocomposite. Thus, by increasing the defects in rGO, more active sites can be provided for enhancing the electron storage and improvement of capacity [41] .
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Electrochemical Measurement of the NiMoO 4 NPs and NiMoO 4 /3D-rGO Electrodes
The potentiostat analysis system was used to explore the electrochemical performance of NiMoO 4 NPs and NiMoO 4 /3D-rGO electrodes. Figure 6a and b show the CV curves of pure NiMoO 4 and NiMoO 4 /3D-rGO electrodes. The working cell potential range of the electrodes was in the potential window of 0-0.7 V during the CV measurements at different scan rates from 10 to 100 mVs −1 . Figure 6a exhibits the CV patterns of NiMoO 4 NPs electrode. According to the curves, as the scan rate increased, the anodic and cathodic peaks moved towards the higher and lower potentials, respectively. This is related to the electrode internal resistance, which limits the charge transfer at high scan rates. At lower scan rates, a pair of redox peaks could be seen in each CV curve, indicating the Faradic reaction of Ni(II)/Ni(III) [26, 42] due to the reversible phase change between Ni(OH) 2 and NiOOH (0.44 V and 0.18 V) [43] . By scanning the electrode, the OH − ions will be dispersed on the surface of Ni(OH) 2 layer and form the NiOOH phase, as shown in Equation (6):
Mo is not involved in redox reactions. This element, with a high conductivity, can increase the whole capacity of the cell [26, 44] . As shown in Figure 6b , the CV curves of the NiMoO 4 /3D-rGO electrode, similar to the NiMoO 4 electrode (Figure 6a) , at low scan rates displayed two redox peaks related to NiMoO 4 faradaic reactions (Ni 2+ /Ni 3+ ). The NiMoO 4 /3D-rGO hybrid electrode consisted of two mechanisms for storing energy: the faradaic reaction of NiMoO 4 as well as the formation of an electric double-layer because of the presence of the graphene oxide sheets in the composite. This can lead to the storage of more electrons in the NiMoO 4 /3D-rGO in comparison to NiMoO 4 . According to Equation (1), the maximum capacity for a NiMoO 4 /3D-rGO electrode is 249.8 Cg −1 (356.4 Fg −1 ) at a scan rate of 10 mVs −1 and at the scan rates of 20, 50, and 100 mVs −1 , it was calculated to be equal to 212.8 Cg −1 (304 Fg −1 ), 152.95 Cg −1 (218.5 Fg −1 ), and 84 Cg −1 (120 Fg −1 ), respectively, whereas the calculated capacity for NiMoO 4 at the scan rates of 10, 20, 50, and 100 mVs −1 is 211.2 Cg −1 (301.7 Fg −1 ), 192.85 Cg −1 (275.5 Fg −1 ), 126.84 Cg −1 (181.2 Fg −1 ), and 67.69 Cg −1 (96.7 Fg −1 ). This shows that the introduction of rGO to NiMoO 4 increased the capacity. Figure 6c illustrates the CV curves of Ni foam, NiMoO 4 NPs, and the NiMoO 4 /3D-rGO nanocomposite. As can be seen, the CV curve of the NiMoO 4 /3D-rGO nanocomposite had a slightly larger enclosed area at the scan rate of 10 mV·s −1 , reflecting that the NiMoO 4 /3D-rGO hybrid nanocomposite electrode has higher specific capacity and the Ni foam capacity can be neglected. More capacity of NiMoO 4 /3D-rGO confirms that oxygenated functional groups of GO were removed and more conductivity provided, resulting in more capacity. In addition, the differences between the reduction and oxidation potentials for the NiMoO 4 /3D-rGO and NiMoO 4 electrodes were 241 mV and 280 mV, respectively. Thnis reveals an improvement in the electrochemical reversibility of the NiMoO 4 /3D-rGO electrode due to the addition of rGO sheets to NiMoO 4 NPs.
The galvanostatic charge-discharge (GCD) measurements were carried out at different current densities (1-50 A g −1 ) and the potential range of 0-0.5 V for NiMoO 4 NPs and NiMoO 4 /3D-rGO electrodes (Figure 6d,e) . A pair of voltage plateaus as well as nonlinear curves of the GCD graphs confirm the faradaic redox reaction of Ni 2+ /Ni 3+ ions of the electrodes [45] . The NiMoO 4 /3D-rGO electrode exhibited a specific capacity of 100 Cg −1 (200 Fg −1 ) at the high current density of 10 A g −1 , whereas the specific capacity of pure NiMoO 4 NPs was 80.2 Cg −1 (160.4 Fg −1 ) at 10 A g −1 .
Stability over repeated charge and discharge cycles is a critical parameter for supercapacitors. The cyclability of NiMoO 4 and NiMoO 4 /3D-rGO electrodes was tested by continuous charge-discharge measurements (Figure 6f ) over 400 cycles (24 h) at the current density of 2 A g −1 in 3M-KOH aqueous solution as an electrolyte. As shown in Figure 6f , increasing the number of cycles from 1 to 400 resulted in a reduction in the specific capacity of the NiMoO 4 electrode from 314.8 Cg −1 (629.6 Fg −1 ) to 179.4 Cg −1 (358.8 Fg −1 ). The specific capacity decreased during the first several cycles, then it remained stable at approximately 179.4 Cg −1 (358.8 Fg −1 ), losing less than 57% capacity by the end of the test. The capacity of the NiMoO 4 /3D-rGO electrode decreased with the increase in the cycle number, which can be related to the decrease in the electroactive sites. Then, the specific capacity remained stable for the next cycles. In the end, approximately 41% of the initial capacity was still maintained. Electrochemical measurements showed that specific capacity of both electrodes reached around 160 Cg −1 (320 Fg −1 ) at the current density of 2 A g −1 after 24 h. It can be concluded that the nanorod morphology of the NiMoO 4 and the porous structure facilitate better penetration and migration through the electrode surface path.
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(e) (f) Figure 6 . Cyclic voltametry curves of (a) pure NiMoO4 NP electrode and (b) hybrid NiMoO4/3D-rGO electrode at various scan rates (10-100 mV·s −1 ); (c) CV curves of Ni foam, NiMoO4 NPs, and NiMoO4/3D-rGO electrode (10 mV·s −1 ); Galvanostatic charge discharge curves of (d) pure NiMoO4 NPs electrode and (e) hybrid NiMoO4/3D-rGO electrode at different current densities (1-50 A g −1 ); (f) age test of hybrid NiMoO4/3D-rGO and pure NiMoO4 NPs electrode at a current density of 2 A g −1 .
The capacitance of the NiMoO4/3D-rGO electrode was estimated to be around 900 Fg −1 at 1 A g −1 , which is a relatively good result, compared to many other studies; for example, the C/NiMoO4 electrode (859 Fg −1 at 1 A g −1 ) [15] , the NiMoO4/CoMoO4 nanorods electrode (1445 Fg −1 at 1 A g −1 ) [16], The capacitance of the NiMoO 4 /3D-rGO electrode was estimated to be around 900 Fg −1 at 1 A g −1 , which is a relatively good result, compared to many other studies; for example, the C/NiMoO 4 electrode (859 Fg −1 at 1 A g −1 ) [15] , the NiMoO 4 /CoMoO 4 nanorods electrode (1445 Fg −1 at 1 A g −1 ) [16] , the CoMoO 4 -NiMoO 4 ·xH 2 O electrode (1039 Fg −1 at 2.5 mA cm −2 ) [21] , the NiMoO 4 electrode (800 Fg −1 at 1 A g −1 ) [22] , and the sphere-shaped NiMoO 4 electrode (1000 Fg −1 at 1 A g −1 ) [25] .
Conclusions
A NiMoO 4 /3D-rGO nanocomposite was prepared with a simple and effective precipitation method in starch media. This technique is useful for synthesizing a large amount of NiMoO 4 /3D-rGO nanocomposite for supercapacitor application. The results confirmed the transformation of GO to rGO during the process. The calculated specific capacity of the NiMoO 4 /3D-rGO and NiMoO 4 electrode was 450 Cg −1 (900 Fg −1 ) and 350 Cg −1 (700 Fg −1 ), respectively, at the current density of 1 A g −1 . The good specific capacity of the nanocomposite can be attributed to the 3D structure of the rGO sheets and the faradaic reaction of NiMoO 4 nanoparticles. This porous structure resulted in rapid electron and ion transportation. Therefore, using starch to produce a porous surface area is recommended to synthesize the nanocomposite of NiMoO 4 and rGO for the investigation of hybrid supercapacitor electrodes. 
